Solid-phase chemical synthesis of 5'-triphosphate DNA, RNA, and chemically modified oligonucleotides.
A chemical method for the solid-phase synthesis of 5'-triphosphate oligonucleotides is described. The full-length oligonucleotides are first constructed using standard solid-phase DNA/RNA synthesis, and then efficient implementation of a sequential 4-steps synthetic procedure, executed either manually or in a fully automated fashion, affords the corresponding solid-supported 5'-triphosphate oligonucleotides. Using this synthetic procedure, the full-length 5'-hydroxyl oligonucleotides are initially transformed into the corresponding 5'-H-phosphonate mono esters, subsequently oxidized in the presence of imidazole to the activated 5'-phosphorimidazolidates, and finally reacted with pyrophosphate on the solid support. The method uses safe, stable, and inexpensive reagents, and the process is scalable and readily applicable to automated synthesis compatible with the current commercially available DNA/RNA synthesizers. After cleavage from the solid support and deprotection, a range of DNA, RNA, and chemically modified 5'-triphosphate oligonucleotides are obtained in a convenient and efficient manner and isolated in good yields after HPLC purification.